Parachute Project Background Information
The ball toss assignment has some of the basic components needed to model any falling object.  The ball was tossed into the air at a given initial velocity.  Any such object released into the air is subject to the acceleration due to gravity.  This is approximately -9.81 m/sec2.  It is a negative when up is considered to be the positive direction.  In order to get the position of the ball, we must model the change in velocity over time and relate to this to the height of the ball.
The motion of an object in free fall is modeled by y = v0t + 1/2 gt2, where y is the vertical position, v0 is the initial velocity, t is time, and g is the acceleration due to gravity (9.81 m/s2).  This equation accounts for the force of gravity but does not consider the drag associated with the friction of the air.  The drag will be a force in the opposite direction which is related to the density of the medium the object if moving through.  Review the Shiflet and Shiflet Module 4.1 article for a good overview of the physics associated with drag and one approach to adding this to a model of skydiving.
Build your model incrementally – starting with the ball model and altering it to consider a skydiver starting freefall from a stationary platform like a helicopter.  Then add a section relating to the drag associated with freefall and the drag after the parachute opens.  Be careful to model the time of each segment of the jump.  Your initial model outputs should show velocity, acceleration, time, and the altitude of the skydiver associated with each.  You want to make sure that the final velocity of the skydiver is safe for a landing.  That will be associated with how far up the jump takes place and how much time there is in freefall and for the parachute to slow him down.

Once you have gotten to this stage, you can consider adding other components to the model that may be more complex.  You could add the horizontal motion associated with jumping from a moving plane and begin to track the third dimension of the flight – the location on the ground where the landing will occur.  You could also add information on the density of the air at different altitudes, changing the drag associated with the jump as the skydiver moves from less dense air above to more dense air below.  Finally, you could begin to consider the effect of wind on the horizontal movement of the skydiver.
Initial links to additional resources are given below.  Some supply general information, others supply data, and still others describe more complex models of a parachutist and approaches to that modeling.  That last group often includes mathematics we don’t expect you to understand but sometimes the introductory text at least explains more about the complexity of this type of modeling and what other factors impact the path and speed of a skydiver or a load being parachuted from an airplane.

Initial Additional Resources

Shiflet and Shiflet, Module 4,1 – see PDF on the course site

Meade – parachute article – see PDF on the course site

http://www.mems.rice.edu/TAFSM/INTERNSHIP/Cadets/2005/grant/
http://online.redwoods.cc.ca.us/instruct/darnold/deproj/Sp99/Heberly/aeroams.pdf
http://www.math.rutgers.edu/courses/ODE/parachute.pdf
http://hypertextbook.com/facts/JianHuang.shtml
http://scienceworld.wolfram.com/physics/topics/FluidMechanics.html
http://www.aero.com/publications/parachutes/9511/pc1195.htm
http://mvhs.shodor.org/mvhsproj/drag/dragstu.pdf
http://www.nps.navy.mil/faculty/yakimenko/RapidPrototyping/Yakimenko%20-%20Synthesis%20of%20Optimal%20Control%20and%20Flight%20Testing%20of%20an%20Autonomous%20Circular%20Parachute%20-%20AIAA-9282-409.pdf
http://www.stormingmedia.us/87/8796/A879673.html
http://www.dtic.mil/dticasd/sbir/sbir043/a203a.doc
